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EXECUTIVE SUMMARY

Migratory anadromous fishes such as steelhead trout (Oncorhync.i~us mykLss) and white
sturgeon (dc~panser tvansmontanus) are central concerns in the ecosystem restoration activities
of the CALFED program. Restrictions on the abilities of these species to pass barriers such as
dams and weirs arc amnng the major reasons for the large-scale declines the populations of these
species have suffered within the CALFED region and elsewhere. We propose a 3-year duration
researcll progrmn devoted to asking these two species of fishes what their preferences are with
respect to the design and operation of passageways for them around or over major mechanicaI
barriers to their movements in streams and rivers. The primary goal of the progrnm will be to
make specific recommendations concerning design and operation of fish passages that will
optimize the operations of these passages from the standpoints of the fishes themselves, rather
than primarily ti’om the s~andpoints of angineefing and economics. To our knowledge studies
like those we propose have never been done for either species.

The general approach of the program will be identical for the two species; the details will
vary according to thelr respective properties. Both studies wil~. include field and laboratory
components. Bolh studies will include upstream and downstream movements, and consider "~he
appropriate life history stages of each. Both species are repeat spawners, adults making multiple
migrations, The steelhead work will involve parr, smolts, and adults; the sturgeon work will bc
directed toward juveniles and adults (post-lar,.’al fish are apparently only passive drifters, nOT
active migrants). We will study behavioral preferences as affected by time of day (nighttime
behaviors of both species are almost unknown) We will also investigate six other major
variables kn~wn to influence migratory movements of fishes that can be reIatively easily
manipulated in fish passage environments: i) current velocities: it) water turhidities; ill)
turbulence regimes; iv) light regimes (both intensities and wavelength distribmions); v) sound
regimes (both intensdies and wavelength distribmions); and vi) electrical fields.

Field observations will fPcus on twmg to determine behavioral patterns of actively
migrating wild fishes as they approach actual barriers ~hat contain fish passages. We will try to
correlate observed behaviors with real world variations inthc six parameters listed. These
studies are likely to be difl]cuh as migration timcs for the adult fishes often coincide with. peaks
of water flow and turbidity. Specilic locations within the CALFED region at which these
observations can best be made will be determined by eondfiions during migration periods
occurring during the sludy. Two probable locations will be the Nimbus l-ish Hatchery on the
American River (Sacramento County) mid the Sacrmnento River near the Yolo Bypass (Suitor
County).

Laboratory experimental studies will be carried out in a medium-sized experimental
choice flume to be cm~structed at the Bodega Marine Laboratory (BML) of the University of
Calilbroia, l)avis BMk is in the town of Bodcga Bay (Sonoma County), The basic
experimental design using this l]umc will be to carry out series of experiments each offering
fishes choices of two allet~qate sets of conditions with respect to each of the variables to be
tested. In thc later stages of the studies complex combinations of more than one variable may be
tested. After an initial period for stam~p of the project and construction and testing of the flume
and experimental methods, two periods of one year each will be devoted to each species. The
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steelhead will be studied first. T’c~e project will conclude with a period of working up of data
obtained and writing of final reports. Research papers thr pubbeation in well-refereed scientific
journals will be written at appropriate times during the pro}oct when safficient data have been
obtained.

The total cost of the project will be $350.770, to be expended over 3 years beginning
October 1, t999. There should be no adverse or third pm~y impacts during the course of the
project. It is our hope that significant policy and procedural changes for the CALFED region
v~dll resnlt from the ~vork with respect to fish passage constructmn and operation.

The Principal Investigator. Prof. Malcohn S. Gordon, is a fish physiologist and ecologist.
He has been studying aspects offish locomotion *or over 30 yems. He has been a member of the
UCLA faculty for 41 years, and has poblished over g0 scientific research papers and 7 research-
related books in tee areas of animal physiology, ecology, and evolutionary biology. The two
research associates to be employed on this projecl, one a post-doctoral associate who will be
responsible for the day to da> operalion of tee project, will be carefully selected by Pro£ Gordon
to ensure that they are fLtlly qualified and able to carry cmt the work

Our consultant, Pro* Joseph Ceeh. will make a significant contribution to the proj ee’c.
ProE Cech has *~r a number ofyears carried out research relating to fish screens and irrigation
diversions within the CALFED ~eg~on. He has extensive personal knowledge of the Bay-Delta
regian, and of the fishes we will study. He als~ I~as a widespread network of cotmcction~ both
within UC Davis and with many people in relevant governmental agencies. His active
participation in this project will ensure that our work is coordinated with other related research
activities and that we may commanica*e in timely fashion with interested people in the agencies
responsible lbr building anti operaling t]sh passages.
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Project Description

Proposed Scope of Work
Mi~catory anadrornous fishes such as steelhead trout (On¢orhynchus mykiss) and white

sturgeon (Acipenser transmontanus~ are central concerns in the ecosystem restoration activities
of the CALFED program. Restrictions on thc abilities of these species to pass barriers sach as
dams and weirs are among the m~or reasrms tlor tt~e Irego-scale declines the populmions of these
species have suffered within the CALl- ED region and elsewhere. We propose a 3 -year duration
research program devoted to asking ~hese two species of fishes what t~.eir preferences are with
respect to tSe design and operation of passageways lbr thorn around or over m~ior mechanical
barriers to their movements in streams and rivers. The primary goal or’the program will be to
rnake specific recommendations concerning design and operation of fish passages tliat will
optimize the operations of these passages li-om the standpoints of the fishes themselves, rather
than primarily t?om the standpolnts of engineering and economics. To our knowledge studies
like those we propose have never been done for either species.

The principal investigator will be the manager for Ihe entire project, which is outlined in
the following diagrmn.

P~SE I [ P~SE II

The project will have fu~ ph~es. PHASE I (preparatow phase) includes personnel
recruitmcnt and pbysical setup l~r the pro~cct. Phases I[ ~zd IlI will be ~he actual research with
steelhead trout (PItASE I[) ~d white starg~un (PHASE IlI) Kacb of these will include series of
separate tasks. PHASE IV includes wdm~g of the final repo~ and papers for publication.
Queerly repots will be ~itten at the end of eacg quarter.
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PHASE I consists of six tasks:
1) Personnel recruitment
2) Development of management plans and procedures
3) Equipment and supply acquisition
4) Constl~ction of experimemal apparatus
5) Setup of aquaria and obtaining experimental animals
6) Equipment testing and preliminary studies

The pr~oect will be managed through the Flodcga Marine Laboratory by a pest doctorate
biologist. A staff research associate will be mnployed to help the project manager carry out the
work. Video recording equipment, aquarium supplies and construction supplies for the
experimental apparatus will be purchased for use in the research phases. The experifitental
apparatus will be a variable speed flume with two partitior~ed envirom~ental choices The
environmental parameters for the fishes to choose between will be a range of water velocities,
tm bidltles, light (both wavelength cotnposltlcm and intensity), turbulence, sound (composition
and levers), and electrical field strengths (parameters are listed in order of priority). The flume
and these enviromnental conditions wdl simulate present and potential fishway conditions As
time and personnel availability permit, tasks I-3. [-4 and I-5 will be carried out in parallel to
maximize cost effectiveness. Equipment testing and preliminary studies will be done to precisely
define experimental protocols.

the steelhead trout phase will be divided into laboratory and field tasks. The laboratory-
task will first quanti~’ tl~e swimn~ing perfomtance of juvenile and adult steeihead trout over the
species’ full range of swimming speeds Swirm~ing performance v-ill be analyzed in the
swimming flume over the ranges of six environmental parameters mentioned above. We will also
describe the preferences of the same fish when presented a choice between two grades of a single
environmental parameter in the flame (the six parameters will be tested individuaIly) The fieId
task will describe the behavior of steelhead trout approaching, traveling through and leaving
fishways, it wiI1 also gather a database on the environmental conditions in and around these
fishways while the trout are moving through them (both up and downstream and during day and
night hours).

Phase II[ (whitc sturgeon phase) will consist of the same laboratory and field tasks as
Phase II with a l’ew modifications Due 3.o the cumplications of working with large adult
sturgeon, only juveniles will be used in this phase, i’he observations of migrating fishes through
flshways will not be made on sturgeon. Fishways do not exist along the present migration path of
whi~e sturgeon in the Sat3ramanto Rivt:r and their migrating habitat is loo tvtrbid and deep.
Instead, observations of migrating sturgeon wilI be arcentpted at the Red Bluff Diversion Dam
and the Sacrameuto River weirs along the migration route of white sturgeon.

TASK SCHEI)tJLE
This proposal is scheduled for three years of suppor~ starting on October l, 1999 and

~inishing by September 30, 2002. A calendar summarizing the project’s task schedule is given in
table I (see Cost section).
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The preparatory phase will start with recruiting and hiring personnel and developing the
managemant plm~ and procedures. Tasks 1-3, !-4 and I-5 will start by mid-November and be
completed by January 31, 2000 when equipment testing and preliminary studies will start
PHASE I will be completed by March 31,2000. During Nevember of this period, the first
observations of m~graring trout in fishways will bc made (part of Task II-2) to aid in designing
bielogically relevant laboratory protocels.

The laboratory task of the trout phase will start by April 1. 2000 and will continue until
March 31, 2001. This task will be followed with the sturgeon laboratory task by April 1,2001
and will be completed by March 31,20l!2. During April or’Ibis latter period, the first
observations of migrating sturgeon will he made (part of Task 1II-2) to anmplemant Task III-1.
The rest of the field observation tasks of Phases II and lI1 will be done from Octobe~ 1 to
December 31, 2000 (trout) and March 1 to May 31,2002 (sturgeon) to coincide with their
dominant migratien times.

Quarterly reports wiI1 be written and submitred at the end of each quarter. The final report
will be written starling in June 2002

INTERTASK DEPENDENCE
The preparatory phase of this proiect is necessary for the completion of both PHASE II

and PIIASE III. The treat and sturgeon phases of this projec~ are completely independent from
each other with PIIASE II having the highest priority. The field tasks within the research phases
are heavily reliant on the results of’their respective labnratory ~:asks. All the environmental
parameters proposed arc independent t~l" each olher and listed in order el" priority.

Location and/or Geographic Boundaries of the Project
This project will be conducted m two counties (~,qth the possibili~" of a third if re.suits

require that). All of the laboratory work wiI1 be done at the Bodega Marine Laborato~’ (Sonoma
County; latitude 38.32 N, longitude 123.07 W). The Nimbus Fish Hatchery in Sacramento
County (latitude 38.63 N, longitude 121.22 W) is the probable field site. Verbal permission has
been granted to make ~_~bservations of migraling steelhead Iroul at the hatchery. The Nimbus Fish
Hatchery is located on the American River. The relevant portions of 7.5 minute series USGS
topographical maps (scale 1:24,000) are included for each site.
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Ecological/Biological Benefits
OBJECTIVES

The primary objective is t~ enhance the Calitbrnia steelhead trout (Oncorl~A’nchu; mykiss)
and white sturgeon (Acipenset’ ~ranstltorlIa~lus) populations by obralning more optimal fishway
designs, lhese native California anadromous fishes are of great economical and recreational
interest and have severely suffered do to migration interference by dams and other structures.
,Stee[>_ead trout migrations are restricted throughout the Sacramento/San Joaquin Bay-Delta
system b? dams, a situation which has contributed to the listing of Central California steelhead
trout as tkderally threatened (CALl-’El) Bay-Delta Program 1999a, Wildlife and Habitat Data
Analysis Branch 1999). Weirs in the Yolo and Sutter bypasses and possibly the Red Bluff
Diversion Dam (Kohlhorst 1999) have impeded white s’mrgenn migrations and som.e of their
spawning habitat has been lost due to the Shasta Dana (Schaffter 1997), By improving the design
of fishways, more fishes will be able reach their natural spawning areas which wili lead to an
increase in the wild abundance of Ihese high priority native fishes. Secondly, a higher nout and
sturgeon abundance will allow for a larger sport fishery at~d a healthier ecosystem in the
Sacramento/San Joaquin River System. This project will help the CALFED Bay-Delta Pro~am
~each its goals and it will promote the interests of organizations such as the American Fisheries
Society. American Rivers, and Trout Unlimited.

Poor fishway design impacts anadromans fishes in many ways. A slower rate of passage
causes crowding before dams and in l]shways. This allows for increases in predation on
anadromous fishes and it pmhmgs their migration period Bolh of these factors decrease the
likelihc~od o~" fishes reaching their spawning grounds. Excluding the effort required to pass a
tishway, anadromous fishes expend about 80% of their total energy to reach their spawning
grounds leaving only 20% in reserve (Evans and Johnston 1980). A sub-optimally designed
fishway may decrease their reserve energy and lower the nnmbers reaching spa~ming grounds.
Downstream migration traditionally yields largc losses of migrating fishes. This is due to fishes
passing oxer high spillways, being caught in hydroelectric turbines, predation and not being able
to find fishway entrances (Clay 1995} Sale et al (I 991 ) suggests that no downstream protection
system is biologically efl’cctive, practical Io inslall and operate and widely accepted The
improvcment of fishway design will allow for more effective fishways, which will increase the
health ~f anadromous fish populations and decrease the management responsibilities within that
watershed such as hatchery fish stocking.

The results nf this project may be applied to ali, present and future, fishways in steelhead
trout and white stnrgeon habitat. These results will be valid for many generations to come since
the bcha~ ior and swimming performance of individual fish species evolve at relatively slow
rates. I’he conclusions of this project many be incorporated into adaptive management programs
in Calitbrnia streams as long as dams are present and anadromous fishes condnue to return.

LINKAGE
Fishways were first constructed on rivers no later than the 1700s (Clay 1995). Fishways

remained ~elatively unchanged until science was employed in their design during the 20m eantury
and then only hydraulic science was applied (Dcnfl 1909 fi-om Clay 1995). Fish behavior was not
considered in fishway design until Mcleod and Nemnyi’s ! 9al study. Since this study, Stum~
(1962) is the only biologist, which we are aware of, to provide specific details of fish behavior
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while passing through fishways. A few studies have been done on fish barriers used in directing
fishes but these reporls are not widely available and address nnly a small p~rtion ol;lhe problem
(EPRI rcpnr~ # TR-111571). the progress of improving fishway design has been very slow due
to the lack of available biological data on migrating fishes (Clay 1995). Traditionally, biologists
are only involved by eslimating the cttbctivcness r~f existing [ishways The need lbr biological
invcstigati~ns of fish behavior and swim~ning performance as it relates to fishway design is long
overdue and awaited for (Clay 1996, Flosi et al. 1998, Peake eta!. 1997, Mallen-Cooper 1994).

A common gc~al of the ERP. CALFED Bay-Delta Program Strategic Plan and this project
is to maintain and enhance populations of steelhead trout ~a~d white sturgeon by improving fish
passage design (ERP Vol. 1, page 433-4; CALFED Strategic Plan, Table 5-1). Migrating white
sturgeon are affected by obstructions in the Sacramento River and the Feather River~’Sutter Basin
(ERP Vol. 1 page 424; ERP Vol. 2 pages 165,276). Steelhead trout are "affected by dams and
other stnlctures in the fbllowing ecological management zones (ERP Vol. 1 page 424; ERP Vol.
2 pages 165,198,247,276, 358, 406):

1) Sacramento River 4) Feather RiveriSutter Basin
2) North Sacramcntn Valley 5) Eastsidc Delta Tributaries
3) Butte Basin 6) East San Joaquin Basin

Improved fishways will decrease ~regarive effects of dams on fish populations migrating up arid
down streams (ERP Voh 1, page 419, 430). Many currently operating fishway~ are
technoh~gically outdated and marginally effective. Fishes are often delayed in passing t2~rougl~
fishways or are not able to use them at all (ERP Voi. 1 page 430). Improving fishways by
employing optimal designs will improve list~ passage, restore anadromous fish spawning above
dams and barriers and ultimatel}, prorno*c healthy sustainable fisheries (ERP Voh 1 page 430).

Both t~de~ al and state agencies are mandated to protect fish populations. For examgle,
~he Anadromous Fish Conservation Act authorizes the Secretary of the Interior to promote the
uonservatton, development and enhancement of anadrotnous fishes in the United States. A par;
of the California Fish and Game Cede [the Keene-Nielsen Fisheries Restoration Act (Sections
2760-27653] mandates that Calif~rnia protect and restore migratory fish populations (specifically
wild steelhead trout) that are adversely affected by water development projects such as dams. In
addition, California Fish and G-ame Code sections 5930-5948 mandate that dam owners construct
functional fishways to the satisfaction of California’s Department of Fish and Game. The results
of this project will aid the agenciea mandated to protect California’s anadromous fishes

SYSTEM WIDE ECOSYSTEM BENEFITS
Improving fishway design will benefit many fish populations and habitats. Improving fish

passage rates will decrease overcrowding in areas adiacent to dams. This will also allow for
fishes to inhabit previously restricted portions of a stream and will t~pcn up mr~re spa,,"ming
habitat. Efficient fishways will assist in increasing anadronmus t’ish populations and create more
abundant fisl~eries.
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COMPA fIBIL[TY WITII NON-ECOSYSTEM OBJECTIVES
Tills project will have little or no interaction with CALFED’s five non-ecosystem

programs. It rakes an ecosystem resvoration approach by focusing on improving the migration
ellicicncy of anadromous fish populations without impinging on other CALFED objectives.

Improving fishway design will benefit dam o~mers by decreasing the resources spent on
anadromous fishes. An ineffective fishway may require them to supplement a suppressed wild
fish population with hatchery tish to make up tbr losses (American Rivers 1996). Inundating
wild fish with hatchery fish mos~ likely jeopardizes the integrity of wild populations and
consequently increases the problem of declining wild fish populations (Bearnish et a’l. 1997,
MeMichael et al. 1997. Nickelson et al. 1986, Swain and Riddell 1990) Ineffective fishways
may also lead to darn owners spending considerable time and money trucking fishes over dams
IAmerican Rivers 1996. Clay 19~5). Withont considering species specilic behaviors, a lishway
may need expensive renovation al’tcr its completion by the fishway o~aaer if the ~shways proves
to be unsuccessfuh This happened with the construction of an allice shad, Alosa alosa, fishway at
Bergerac (~n the D{~rdogne River in France (Larinier 1983 li’om Clay 1995). Providing dam
owners with optimal fishway designs will reduce the envirolmaental impacts of dams and limit
she time and money needed to maintain or enhance anadromous fish populations.

Technical Feasibility and Timing

The traditional alternative to flshway design is to replicate a previously constructed
fishway with liltle or no consideration fro the species of interest. Improvements have primarily
bccn made flora hydraulic laborato~ studies while ignoring the behavior of the migrating fishes.
Studying anadromous fishes in laboratory ’fishways" will allow for fi~ture fishway designs to be
more compatible with the ’,5shes passing tkrough them at~d will reduce the ett’ects of dams on
their local fisheries.

Environmental compliance documcn*s will not be needed for this project. The laboratory
portion of this precinct will be at the Bodega Marine I~aboratory (BML) where the BML Salmon
Prctiect manager and BMI. Associate Director, Paul Siri, will make space available. Field
observatlt~ns will be made primarily at the Nimbus Fish Ilatchery. Verbal permissiort has been
granted to make observations of migrating steelheM trout at the hatchery. Prior to i,~itiating I’ask
I-6, this proposal will need approval by the Institutional Animal Care and Use Corra-nittee at UC
Davis (Animal Use and Care Administrative Advisory Committee; AUCAAC). This committee
meets bimonthly providing plenty of~ime liar approval du~ing Tasks I-1, 2, 3, 4 and 5.

Arrangements for the acquisition of experirnental animals have "oeen made. 1rout will be
obtained throngh BML’s previously arranged delivery service from Wama Springs Hatchery in
Sonoma County. Prof. Serge Doroshov in the Animal Science Department at UC Davis will
supply the sturgeon. All experimcnla] animals will be maintained at the BML aquarium ~’acillties.
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~Ionitoring and Data Collection Methodology

We wifi describe and quantil’.~ the behavior and swimming performance o1" stcoihcad trout
and white sturgeon under various environmental conditions in an experimental flume that
simulates fishways. We will also describe the behavior of these fishes in and around fishways.
This approach will provide biologists and engineers with information to design more optimal
fishways.

The environmental parameters used in the swinrming performance and behavior
experiments will be a range of water velocities, turbidities, light (both wavelength composition
and intensity), turbulence, sound (composition and levels), a~d electrical field streagr.hs
(parameters are listed in order of priority). The flume and thebe environmental conditions will
simulate present and potcntial fishway conditions. Maximum sustainable (> 200 rain), prolonged
(20 sec - 200 rain) and burst (highest slzeeds obtainable) swimming speeds vary greatly between
slzecies of fish (Beamish 1978). Knewlcdgc o l Ihis aspect of swimming peribrmance is crucial in
the design of flshway l]t~w velocities (Peake etal. 1997, Government of Canada 1980, Clay
1995) The high turbidity levels found in the Sacranaento River are suggested to have an effect
on the swimming performance and behavior of some Bay-Delta fishes (Cech unpublished data).
Light levels are lcaown to influence the behavior of many fishes (Moyle and Ceeh 1988)
including their passage through fishways (Haro and Kynard 1997). Turbulence is often
maximized in the water flowing through fishway~ to dissilzate the energy carried in the water
(Clay 1995) but the effect ulturbulence on the swimming perlbrmanee and behavior ol’fishes
has received little attention. Bond (1996) suggests that sound is a stimulus thr guiding migrating
iishes Many fishes axe attracted to the cathode of a direct era:cent electrical field, which has been
osed in fisheries work to direct fishes to pumps and nets (Bond 1996).

Swimming perfomaance trials will be run in a variable speed swimming flume.
Pcrtbm~ance will be evaluated as endurance time over a range of velocities (0.5 BL/s interval~
flom ] Bl.!s to minimum unendurable velocities; BLis = body lengths per second). Standard
swimming performance ~rotocols (Bre~t 1964) will be modified based on preliminary studies
(Task I-6). Swimming per~k~rmanee trials will be run under the environmental Izarameters
mentioned above. The bebaviolal component will be conducted in the swimming flume used for
the swhnmiug performance experiments. Fishes will be presented with a choice between two
environmental parameters (listed above) Video will be taken of the animals during these trials
lbr detailed motion analysis. This analysis will allow [i)r quantitative descriptions of fistt
behavior. Field observations will be made of steclhcad trout and white sturgeon at obstructions
and fishways. Their behavior will bc filmed liar use in similar motion anaIyses and
environmental parametcrs ,~ill be noted [Br use in colvelative analyses between laboratory and
field behaviors.

Project updates including study result and spendir~g surm~aaries and any project
modifications will be submitted quarterly A final rcporz will be written explaining the results
and conclusinns of~he entire project along with a detailed description of the project’s spending.
In addition to the final report, a manuscript(s) will be submdsed m peer revtewed scientific
journals. Reprints of any publications arising t}em this study will be provided to the CALFED
Bay-Delta Progrmn
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Table 1. Task Schedule Calendar

Year October November December January February March April May June July August Septemberl

11-2 Qlrly Rep Qtrly Rel~ Qtlly Rep

11-2 11-2 11-2 Qtrly Rep III-2 Qtrly Rep
Qtrly Rep Qtrly Rep

Qtcly Rep Qtrly Rep lII 2 Qtrly Rep Qtrly Rep

PHASE 1 Preperalory Phase PHASE I[ Steelhead Trou~ PHASE IV Writing Phase
I I: per~oanel recruitment 1-1: lahoratory experiments IV I: report & paper writing
I-2: management devel~pment 1-2: lie[d obser~atinn~
1 3 equipment & supply acqaisitiola
1-4: construction of expcrimcnlal appalatu~ PHASE Ill White Sturgeon

1-6: equipment testing/prdiminary studies 1-2: field obscrvation~

Table 2~ Monitoring and Data Collection Information

Hypodaesis/Question ro be [!valuated Monitoring pat-alneters(s) and Data Dam Evaluation Approach [ Cumment~Data Prioriiy
Collection Approach

I) What are the behaviors and sv~imming]Present ftsh with multiple environmental A) Describe their choice preferences Questions one and two
performances ul" steelhead tt-out in conditions to choose between have lhe highest priority.
shnulated fishway conditions’?

Film lish approaching, pas~ing through
B) QuanfifJ’ their swimming perfomaances

2) What are ~he behaviors of stcelhead Quanrifj, and describe ~,bscrved patterns
trout in and around fizhways? ! and exiting fishwzys of behavior
3) What are the behaviors and swknmingI Present fish with multiple environmental A~’Describetheir prefere!~ces
performances of white sturgeon in I conditions to choose between
simulated fi~llway conditions? ] B) Quanti~}’ their s~’imming per fdrraances
4) What are the behaviors of white I         Fihn fish approaching, passing through

Qnantity and describe observed patterns

obstructions?Sturge°n in and aroua~d stream I and exiting fishways
of behaviot



Local Involvement

A letter summm-izing Ihe pro,nosed project and ’c~ow il involves the respective co~nty has
been sent to the Cmmty Boards of Supervisors and County Plam~ing Departments for Sonoma
and Sacramento Counties:

County of Sonoma
Mike Reilly, Districl 5 Supervisor (County Bomd of Supervisors)
Christine Arnold. Director (Permit and Resource Management Department)

Countyof Sacraanento
Don Not~oli, District 5 Supervisor (County Board of Supervisors)
Main Office (Plaraaing & Community Development Department)

Copies ef these letters arc included with this proposal. Duc to the research nature oftkis project,
a public ~_~ulreach plan has not been developed.

Cost

A detailed description oi’the project budget is given in the Toted Budget and Quarterly
Budget tables (Tables 3 and 4) The principal invest*gator will be responsible lbr the project
management task. The cost associated with this task will be zero except for miscellaneous and
othe~ direct costs included with research costs (such as travel and phone calls within California).

A complete tI:ree year project calendar correlated with the budget tables is given in Table
1. ’lhe project will star~ on October 1. 1999 and the final report will be completed by September
30, 2002..Maior payment milestones will be the complelion dines for each of the four phases
Potential funding increments could bc based t~pon the prioritization of tasks described above in
the section on Intertask Dependence (under Project Description).
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Total Budget

Labor    Satary     Contracts Acquisition :and other and
:[louts and :Costs Direct Costs Indirect

Beneiirs ! Costs

:pi-d~ec{ : .....................g ..............6 ..............g~ ...................Cl? ........ O: ....................
Managemen~
Task

Ovcihead and indirect costs have been calculated at the Off-campus rate of 26% MTDC. The rate is
negofiatcd aod approved by the Department of Health and Human Services, UCLA’s cognizant
federal agency. The modified total direct cost base consists of to~al direct costs less tuition and
tee remission, equipment, capital expenditures, patient cme, rental costs, scholarships, and
fellowships and the portion of each subgrant and subcontract in excess of $25,000.
The indirect cost rate applies lo both federal aod sta*e agencies.

COST SHARING:

LICLA will cost share 10% ot Dr. Malco[m Gordon’s salary, benefits aod indirect costs.
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APPLICANT QUALIFICATIONS
MALCOLM S. GORDON, PRINCIPAL INVESTIGATOR

Professor of Biology, University of California, Los Angeles (UCLA)

Date of birth: November 13, 1933 Place of birth: New York, N.Y.
Married, one child

Employment:
Faculty member. Dcpar~rncnts of Zoology, later Biology, UCLA, sinc~ 1958;

Professor since 1968. Director, Insdmte of Evolutionary and Environmental Biology,
! 970-76. On leave as Assistanl Director - Research, National Fisheries Center an~l
Aquarium, U.S. Department of the Interior, Washington, D.C., 1968-69. Visiting faculty
appointments: Faculty of Biology, University of Chile, Santiago, 1967; Department of
Biology, Chinese University of Hong Kong, 1971-72; Board of Studies in Biology,
University of California, Santa CrLtz. 1980

Education:
B.A. with High Honors in Zoology, Comell University, 1954; Ph.D. in Zoology,

Yale Universi~’, 1958.

Fellowships:
National Science Foundati~m Regular Pmdoctt~rals, Yale,1954-57; Fulbnght,

University of Cambridge, England. I957-58: °.3uggenhcim, University of Copcot~agcn,
Denmark, 1961-62; Senior Qneen’s ira Marine Science, Australia. 1976: U.S. National
Academy el" Sciences - Academy ~f Sciences of the ! !SSR lectureships, 1965 and 1973.

Editorial Boards:
University of Calit~rnia Prcss. 1977-82; American Zoologisz, 1980-84; Joun~al of

Experimental Zoology, 1990-93; F~sh Physiology and Biochemist~3,, 19g4-present.

Major positions m scientific organizations:
Chair, Division of Ecology (1979-80) and Chair, Division of Comparative

Physiology and Biochemistlw (1988-89), American Society of Zoologists; Chair.
Interunion Commission on Comparative Physiology, International Unions el
Physiological Sciences and Pure and Applied Biophysics, 1993-present.

Principal research intmests:
Comp~ativc ecological animal physiology (emphasis on fish physiology);

experimental marine biology; evc~/uti~nar?’ biology; animal biomechanics; aquaculture.
Current research prir’~arily cm the biomechanics and hydrodynamics of ~sh locomotion

Publications:
Over seventy research papers, seven books, two motion pictures.
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UNIVERSITY OF CALIFORNIA, LOS ANGELES ~.                   UCLA

Plamaing & Comntunit? De’~elopmcnt Deparlment
Main Office
County of Sacramento
827 7th Street, Roam 23{)
Saciamento, CA 95814

Dear People:

The CALFED Bay-Delta program has requested that all applicants for ecosystem
restoration program ~undlng nolii~ the coumy in which ~he applicant pr~poses to work. I
am proposing a research project to be done primarily at the Bodega Marine Laboratory
(BIMI,) of the University of California, Davis in Sonoma Count3,. 1 have proposed to
describe the behavior of steell~ead trout and white sturgeon in experimental fisbways. The
results of th s stt dy w be t sed o nprovc the effectiveness of fishways at California’s
many’ dams and other stream obstructiona. Th s projecl does ncorporate a field
observation compol’xent that will take place at the Nimbus Fish I-latehery in Rancho
Cordova. Salmonids traveling tip the Nimbus Fish Hatchery fishway into the hatchery
will be filmed lbr behavloral analyses. I have received penaaissio ~ fiom the hate cry
personnel to make these c~bservalions and film the fishes ~f}otl have any questions or
comments about the pmFosed pmiect please 1Eel free to contact me at ~.he below, address
or by e mail at msgordon@ucla.edu.

Sincerely,

Malcolm Gordon
Professor
University el California, Los Angetes
621 CbmIes E. Young D~ive
I,os Aageles, California 9~095 1~06
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UNIVERSITY OE CALIFORNIA, LOS ANGELES ~--:,i- UCLA

April 14, 1999 ~2~ cl~c~c o~tv~ sour,

Mr. Don Nottoli
District 5 Supe~isor
Cou~ly of Sacr~cnto
700 lI Street Suite 2450
Sacramento. California 95814

Dear Mr. Nottoli:

The CAI.FED Bay-Delta program has requested ~hat all applicants far ecosystem
rcst~)ratian program t~ndiag nofi5 the county m which ~he applicant proposes to work, I
am proposing a rese~ch project ~o be done primarily at the Bodega Marine Laboratory
(BME~ of the Uni~,ersity of California. Ba~’is in Soaoma County. I ha~e proposed ~o
describe the behavior of stcclhead from and white sturgeon in experimental fishways~ The
results o~ ~is study wili be used lo improve the effectiveness of ~shways at Califarnia’s
many dmns and other s~ream obstructions. I’his project does incorporate a field
obse~alion componem that will ~ake p!ace at tl~e Nimbus Fish Hatchery in Rancho
Cordova. Salmonids lraveling up the Nimbus Fish Hatchery fishway into the hate fiery
will bc fihned fbr behavioral analyses I have received permission from the hatchery
i~ersonnel to lnake ~hese o~serva~ions and film the fishes. If you have aay questions or
cemme~ts abou~ the proposed praject, please f~el flee to c~mtac~ me al the belm~ address
or by e-mail at msgordon@ucia,edu.

Sincerely,

Malcolm Gordon
Professor
Universily afCali~brnia, Los Angel~s
621 Charles ~. No~g Drive
Los Angeles, California 90095-1605
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UNIVERSITY OF CALIFORNIA, LOS ANGELES UCLA

Ms. Christine Arrlold
Permit and Resource M~magelnent Department. Director
Counly of Sonoma
2550 Ventura Avenue
Santa Rosa, Cali[bmia 95403

Dear Ms. Arnold:

The CALFED Bay-Deka program has requested that all applicants [’or ecosystem
resturatlon program funding n~tiI’), line county in which the applicm~t proposes to work. I
mn proposing a ~esearch project m be done at the Bodcga Marine Laboratory (BML) of
the University of California. Davis. I have p~oposed to describe the behavior of steelhead
trout and white sturgeon in experimental fishways. I he results of this study will be used
lo [tnprov~: the ~:l’fccfiveness of fishways at California’s many dmns and other stream
obstructions All Schema County aspects of this projec~ will be done at the BMI, mtd
an’angemcnls have been made with the associate director of the laboratory, Pau~ Sift. If
you haxe any questions ¢~r ccm~ments about the proposed prqiect, please feel free to
contact me at the below address or by e-mail at msgordon@ucla.edu.

Sincercl).

Malcolm Gordon
Professor
University of Calilbrnia, Los Angeles
621 Charles E. Young Drive
Los Angeles. (?alifi)rnia 90095- 16(!6
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UNIVERSITY OF CADIFORNIA,I,OS ANGEI,ES ..... UCLA

Mr. Mike Reilly
District 5 Supervisor
County of Sonoma
575 Administration Drive
Room 100A
Santa Rosa, Califbrnia 95403

Dear Mr Reilly:

The CALFffD Bay-Delta program has requested tha~ all applic~ts for ecosystem
restoration program [~nding n~tit~" the courtly in which the applicant proposes to work, I
am proposing a research project to be done at the Bodcga Marine Laborato~" (BML) of
the University of California, Davis, I l~ave proposed to d~scribc the behavior of steelhead
trout and wNte sturgeon in experimental ~shways. The results of this study will be used
to improve the efl?ctiveness of fishways at California’s m~y dams and other stream
obstructions. All Soaoma County aspecls of this proiect will be done at the BMI. and
a~angemems have been made wilh the associate director of the laboratory, Paul Siri. If
you have any questions or comments about tt~e proposed pr~ect, please feel free ~o
contact me at :he below address or by e-mail a~ msgorden@ucla.cdu.

Sincerely:

Malcolm ()ordon
Professor
Uni~’ersity of California. Los Angeles
621 Charles E. Young Drive
Los Angeles, California 90095-1606

I --01 3475
1-013475



I --01 3476
1-013476



U.S. Department of the Interior

Certifications Regarding Debarment, Suspension and
Other Responsibility Matters, Drug-Free Workplace

Requirements and Lobbying

Porso~Ts s~gning this form should refer to the regulations Certification Regarding Debarment Suspension, Ineligibility

,[See Append x B ef £ubpart Q of 43 CFR Part 12.1

prospective primary participant further agrees by - Alternate I. (Grantees Other Than individuals)

modification, in all lower tier covered transactions and in

PART A: Certification Regarding Debarment, Suspension. and Other Responsibility Matters-
Primary Covered Transactions

PART B: Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion -
Lower Tier Covered Transactions
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Alternate I (Grantees Other Then Individuals)

use of a controlled substance is prohibited in the grantee’s workplace and specilying lhe action£ [hat will be l~ken

(1) The dangers of drug abuse in the workplace;

(4) The penalties that ~nay be imposed upon employees lot drug ~buse vi~lations occurnng in the workplace;

(c) Making it a requirement that each employee to be engaged in the performance of the grant be given a copy of the
statement required Dy paragraph (~);

the employee will
/1) Ab~de by tile terms of the state~r~ent ~nd

(e) Notifying the egency ~n writing, w~thi~q ten calendar days e.f[er receiving notice under suDp~,ragrapr~ (d)(2) from an

LJnless the Federal agency has designated a centra~ point for the receipt of such notices. Notice snail include the

(f) Taking one ot the following actions, within 30 calendar days of receiwng notice under subpar&g~6ph (d)(2), wilh
respect to any employee wh~ is so convicted --

(g) Making a good faith effort to continue to maintain a dr~g-free workplace through implemente.lion of p~ragr&phs (a)
(c), (d) (e) and (f).

B, The grantee may insert in the sp~.ce provided below the site(s) for lhe performance of work done in co~neclion with the
specific grant:

Pl~ce of Performance (Street address, city, county, state, zip ccdei

621 Young Drive, South

Los Angeles. CA 90095
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CH£C~ ~IF CERTIFICATION IS FOR ~E AWARD OF ANY ~F THE FOLLOWING AND

The unaers~gned ce~ifies, to the best of his or her knowledge and ~lief, that:

of Congress, or an employee of a Member of Congress in cenneotlon with the awaking of £ny Federal contract, the making

~IG OFFICIAL

Hardy Dhillon, Contract and Grant Officer

TYPED NAME AND TITLE
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APPLICATION FOR z. D~TIE SUBMITTED Applicant [denlif[er

FEDERAL ASSISTANCE

Federa~ IdenU~ler

Legal Name: The Regents of the university of California Orguni~a~rlal Un=~ Organismic B;o,, Ecology & Evolution

1400 Ueberroth Hardy DhillQn, (310} 825.0965; hdhl~lon@smat.u~a edu
LOS Angeles, Ca. 90095-1406

U.& bepaffment of the Interior

Behavior of Anadromous Fishes at Passageways

10/01/99 09/30/02 29th 6th and 11th
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Standard Form 424A                                     om~ ~pp~o~’al no 03dt-004;1
BUDGET INFOI~d~,IATION - Non-Construction Programs

SECTION A - BUDGET SUMMARY"



SECTION C - NON FEDE~RAL P~ESOURCES

1 I. Task IV {} fl

13. Federal 115.857 28,846 27.939 29,~36 29,536

14. NoaFederal 21,945 5,486 5,486 5,486 5,486

15. TOIAL ol lioc~ li and 137,802 34,332 33,425 35,022 35,022

16. Task 1 (I 0

17. Task ll 59,337 0

18. Task IlI 61,112 89,874

19. Task IV It 24.$90

SECTION F - OTHER BUDGET INFORMATION

21. Direct Charl4~s: 22. Indirect (’harges:

23. Remarks:

Authorized For Local Reproduction



ASSURAN(~I~S--NON -CON STRUCTION PRO(;RAMS

Authorized for Local Reproduction
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~.~ ~/Jl] comply, as applicable, wilh the provisions of the 12. Will comply with the Wild and Scenic Pdvers Act of
Davis-Bacon Aot (40 U.S.C. §§ 276a to 276a7), the 1968 (16 U.S,C. §§ 1271 et s~q.) related to protecting
Copeland A~ (40 U,S.C, § 276� and 18 U.S,C. §§ 874), components or pomntial components of th~ national

U.S.C. §§ 327-33.3)~ reg~xding labur standmds for federally

purchase requirements of Section 102(a) of the Fieod (identification and l~rOtection cf historic properties), and the

may be prescribed pursuant tothe fullowln~: (a) 15. Will c~mply with the Labtrmtory Animal Welfare Act of
insdtutlon of    environmental quality control 1966 (P.L. 89 544, as mnended, 7 U.S.C. 2131 et seq.)

Act of 1969 (P.L. 91-190) and Executive~ Order (EO) bl(~oded animals held for research, teaching, or other
11514; (b) notification of vi¢la6ng facilities pursuant activities supported by this award olassistance.
to EO 117381 (¢) protection of wetlands pursuant to ED
11990; (d) evaluation of flood hazards in floodplains in 16. Will eompIy with the Leed-Based Paint Poisoning
accordance with EO 11988; (e)assuranee of project Prevention Act (42 U.S.C. §§ 4801 et seq.) which

Manasement Act of 1972 (16 U.S.C. §§ 1451 et seq.);
(1) conformity of Federal actions to State (Clear Air) 17. Will caus~ to be performed the required financial and
Implementation Plans under Section 176(c) of the compliance audits in accordan~ with the Single Audit Act
Clear Air Act of 1955, as amended (42 U,S.C, § 7401 of 1995 or OMB Circular No, A-133, Audits of

drinking water under the Safe D~inking Water A~t of 1974, Institutions.
as amended, (P.L. 93-523); and (h) protection cf
endangered species under the Endangered Species Act18. Will comply witil all applicable requirements of all other
of 1973, as amended, (P.L. 93-205). Federal laws, executive orders, regulations and policies

governing this program.

Hardy Dhillon

APPLI [:)ATE ~UBMITTE[~

Box 9514(]6, 1401 Ueberroth
Los Angeles, CA 90095-1406
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